Supplementary Information
: Order-of-addition effects on the kinetics of complex assembly Figure S2 : Complex size is dependent on the length of the DNA molecule A) The combinations of ParA (1 M), ParB (2 M), pBend5 DNA (20 g/ml) and ATP (1 mM) in the premixes for Reactions 1 to 7 that are summarized in Figure 4. (B to H) Premixes were first incubated (separately) for 30 min at 23 o C, combined as in (A), and light scattering measurement was initiated after approx. 5 sec (t=0) (red/blue curves). Premixes were also followed individually (black lines).
Figure S2: Complex size is dependent on the length of the DNA molecule.
We examined the influence of the length of the DNA substrate on ParA-ParB-DNA complex assembly. A) DNA length effects on the kinetics of complex assembly. DNA (20 g/ml; length range indicated) was preincubated with 1 M ParA and 2 M ParB for 30 min at 23 o C. ATP was added to 1 mM, and changes in light scattering were monitored over time. DNA substrates of the indicated size ranges were fragments of sonicated salmon sperm DNA, isolated by extraction from agarose gels. Grey, 5 to 10 kb; green, 3 to 5 kb; blue, 0.8 to 1 kb; red, 0.3 to 0. with DNase I (0.4 g/ml) for 5 min prior to loading on sucrose gradients. In the absence of ATP, the DNA was degraded to small DNA fragments. However, in the presence of ATP, ParA, and ParA with ParB, showed significant protection from digestion. Plasmid DNA forms: SC, supercoiled; N, nicked; Lin, linear (full length). (B) Samples were assembled with 1M ParA, 2 M ParB and 50 g/ml pBEF165 DNA and preincubated for 30 min at 23 o C. Following the addition of 1 mM ATP, the sample was further incubated for 5 min to allow the complex to reach a plateau. Light scattering measurements were initiated after the addition of DNase I (to 14 g/ml; in red) or buffer ( in green) at t = 0. As a control, DNase I was added 5 min prior to ATP addition, and light scattering measurement was initiated (black). No change in light scattering was detected, indicating that DNase I prevented the assembly of the complex. Therefore, the protein (with ATP) did protect the complex from DNase I digestion, but protection was not complete, and DNase I did dismantle the complex. Note that the DNase I concentration in (B) is 35-fold higher than in (A). Complexes formed in the presence of ATPS resulted in the DNA being highly interconnected, appearing as "mats" of DNA (A,B). Most fields contained several large and small mats, which we infer contain multiple but varying numbers of DNA molecules, because no individual DNA molecules were visible when DNA was applied directly to the slide (F). ParA-ParB-DNA complexes formed with ATP also produced DNA mats (C,D) that were smaller in size and number than those formed in the presence of ATPS. In the presence of ADP no DNA mats were observed. Omission of glutaraldehyde did not affect the results seen with ATPS or ADP, but complexes formed with ATP were not recovered, likely because they disassembled during the separative and washing steps. 9
Supplementary Methods

Reagents, enzymes, and DNA
Sources of reagents were as follows: ADP, ATP, salmon sperm DNA, and -casein were from Sigma; ATPS was from Roche; ECL plus was from GE Healthcare; DNase I was purchased from Fermentas; restriction enzymes and lambda DNA-Monocut mix were purchased from New England Biolabs; and synthetic oligonucleotides were from Invitrogen.
The 80 bp DNA fragment was made by hybridizing complementary 80 bp oligos (CTTTTCAAACTAGTTTATTAACTGACTGTTTTTAAAGTAAAT TACTCTAAA AAGATCTATCGA, GAAAAGTTTGATCAAATAATTGAC TGACAAAA ATTTCATTTAATGAGATTTTTCTAGATAGCT). 100 pmol of each oligo were mixed and hybridized by ramping the temperature of the sample down from 95 o C to 45 o C; dropping 10 o C at 5 min intervals. The fragment was isolated through gel-extraction.
Immunoblotting
Protein concentration following gradient sedimentation was determined by western blotting. Fractions from the gradient were pooled and protein was precipitated by addition of trichloroacetic acid to 5%. Following a 15 min incubation at 0˚C, protein precipitates were collected by centrifugation at 4˚C for 20 min at 14,000 rpm, washed with acetone, and resuspended in protein gel loading buffer. Proteins were resolved by polyacrylamide gel electrophoresis and then transferred to a nitrocellulose membrane, using a Criterion Blotter (Bio-Rad, USA). Immunodetection was performed using the ECL Plus kit from GE Healthcare essentially according to their directions, and blots were scanned on a Typhoon 9400 (GE Healthcare). Polyclonal antibodies (raised in rabbits) to ParA and ParB, and secondary goat antirabbit IgG conjugated to horseradish peroxidase (BioRad) were used at 1/5000 dilutions.
Fluorescence Microscopy
A glass coverslip was positioned on a plexiglass insert in a 15 ml Corex II tube, as described by Evans et al. (43) , and then a 2 ml, 5% sucrose solution was placed over the coverslip. ParA/ParB/DNA reaction mixtures were prepared (3 M ParA, 1.5 M ParB, 18 g/ml DNA), treated with glutaraldehyde (to 0.1%) for 5 min, and then layered over this sucrose cushion. Following centrifugation in a Beckman JS-7.5 rotor at 9000 x g for 45 min, coverslips were removed from the tube and the samples were stained with DAPI for 5 min. Samples were viewed with a Nikon E800 microscope equipped with an Orca ER camera (Hamamatsu) driven by Metamorph software (Molecular Dynamics). Images were taken using a 60X Plan Apo, oil immersion lens (NA 1.4) with 1x1 binning. Images were processed using Metamorph and Adobe Photoshop.
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